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Head trauma mduced cytoplasmatic caioiu^ bmding protein 



Field of the InveniSon 

The present invention relates to a human Acuta Neuronal Induced 
Cateiurn-Binding Protein and poiynucleotides (ANSC-BP) which identify 
and encode this protein. The Invention as well provides expression 
vector^, host ceM and antibodies, !n addition the invention provides 
metliods for producing the protein and for treating or preventing disorders 
assacidted With the expression of the protein. The invention ?s!so relates 
to mhifciting or activating the aotion of i^uch pofynudeotides and 
polypeptides. 

Background of Uie Jnyentton 

Stroke and acute head trauma, myltipie scierosis and spinai cord injury 
are di$^a?e$ for whiph so far there Js no therapy avaiiabSe. Stroke Is the 
third leading cause of death and the burden for the patients as weii as for 
the sobia! systems are enomious. in case of ischaemic stroke, which 
accounts for most of the strokes^ btood vessel blockade in the brain is m 
inftia! event. Head trauma accidents are the leading disease of young 
people in the western world. A much smalfer number of patients is affected 
by haemorhagic stroke caused by mechanical impact and art^ty rupture^ It 
is a common featui^v that approved pharmaceuticais are hardiy available. 
GurrentSy available trea&Tiient approa^ are based upon pathophysioiogic 
concepts derived Irpm experimental work with focai cerebrai ischaemia. 
These include phannacologioal strategies for arferial recanalisation, 
Inhibition of inflammatory processes and naurai proteetion. Further work 
with arterial reperfuslon strategies is under way, Earty clinica] studies with 
poiymorphonyciear ieukocyte-dependent endothelia! adheston receptDr 
antagonists are being compieted, but a strategy has yet to amej^e. 
However any strategy addressing oniy a singSe step in the ischaemic 
cascade is likely to produce a modest benefit only. TheiBfor future 
therapies most properly wil! be based on combination therapies. A 
combination of low-dose acetYteaiicyiic acid (ASA) and modified-reiease 
dipyiidamqie has been shown to be additive in the secondary prevention of 
stroke (Tijssen et al, !ntJ,Giin. Pract.. suppL 91, 1446, 1997). Another 
combination Miteh is currently proposed for ciini^i evaluation is tPA pius 
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an effective neuroproieGtiva agent. HowevBr the results of tHes# studies 
are fara from being highly affeetiva. Hence, there is urgent need to learn 
more about the pathophysiologica! rnechanisms in order to pmvida dryg 
tergets that Goulci be us^ to develop new drugs and estabHsfi more 
generaily ysefui regiment for the treatment of patients suffering from aoute 
rieurodamaging effects and disorders such as muMiple sclerosis. 

This invention does focus on Ga^^-binding proteins since Ihene has been 
considerabte evidence for a roie of Ca^^-binding proteins in 
neuroprotection. Although the pracise function of oaioium binding proteins 
(CaBPs) IS not definitively known, It has been proposed that CaBPs act to 
buffer intracellylar Ca^'' levals. Since Ga^^ overioad activates biocliemica! 
processes leading to pmlaolysis and mitochondriai malfunction, this 
buffering capacity of CaBPs may have a protective effect against 
excitotoxic neuronaMryury (Heizmann et a!;, TINS* 1$, 259-64, A 
variety of evidencfs exists to support this proposed role of QaBPs m 
modulation of Ca^^ levels and in neuroprotection . 

The major Ca^^-bindSng protema (CaBPs) expressed in the centrai 
nervous system (parvalbumin, caibindSn*D28K, and calretinin) have a 
very unusual and selective pattern of expression In varioys neuronai 
populations. Among neurons that do express CaBPs, most express only 
one type, aithough a smali number of neurons express more than one of 
the mafor calcium binding proteins. There is growing evidence that the 
presence or absence of CaBPs in particuiar cell types undarttes the 
phenomenon known as selective vulnerability. Ssleetive vuinerabiiity is a 
property of specific types of neurons to cjie in response tp pairticular types 
of certtfai nervous systern (CMS) inlury. For exanriple. CA1 hippocairipai 
neurons are sefectiveiy Vulnerable to global ischemia; cerebellar PurJunje 
cells are selectively vulnerable to head trgurna. stroke, and fetal alcohol 
exposure, and neurons in the substantia nigra are seiectlvely vulnerable 
in Parkinson's Disease. An effort has been made to Sink seiective 
neuronai vuinerability to the expression patterns of various CaBPs and 
some authors report that high leveis of CaBPs are found in neuronai 
popuiaiions that are selectiveiy vuinerabie to injury, white others report 
high CaBP ievels in neuronai popuSations that are selectiveiy ms/sfanHo 
injury. For example, neurons expressing high leveis of parvaibumin are 
reported to be setectiveiy vuinerabie to AMP A4nduced toxicity (Wass et 
al, Neurol, 40, 1288-1292, 1990). whereas cyltured hlppocampat 
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neurons expressing high levels of caSbindin-'D28K are reported to be 
seiecjtiveiy resistant to glutamateHndueaci toxicity (Baimbridge et al, 
TINS, 15, 303-8, 1992), Similarly, hippocampal neurons expressing high 
levels of calratinin are resistant to tpxio doses of the excltotoxins 
s glutarnate, NMDA, kailnate. and quisqualate {SNirnkf et ai„ in: Novei 

Cateium^Blnding Proteins, 277^300, 1991). 

CaBPs have aiso been shown to have altered expression in various CNS 
disease states, but again the results are inoonsi$tem about whether 
CaBP expression is related to sef active vulnarabiSity or selective 
resistance to injury. Naumns expfessing calbindin-D2SK are reported to 
be seiectively vujnerafoie m Ateheiniar^s Disease (Imcopino et ai. PUm, 
87, 407a«82, 1990. Hof at aL Exp. Neurol, 111, 293-301. 1991) and 
Huntington^ Disease (Kiyama Bi al, Brain Res., 526, 303*07, 1990). 
aithough caibindin-'p2SK-^expressing neurons in the substantia nigra are 

15 not seiectiveiy vulnerabie m Parkinson^s Dfeea^e {Yamada at Brain 

Res., §26, 303-07, 1080). In a gerbil n^ocfei of gtofoal ischemia, the 
presence of parvaibumin In certain hippbcampal cell %pes has been 
showh to be pbsitfveiy associated v^ith aun;i^ai (Tortbsa etiai., Naurosci, 
1, 33-43, 1993), although another study suggested that pan/albumin- 

20 expressing Nlppocampa! internaurons are selectively voSnerabie In 

Alzhfeimef s Disease {Brady el al. Neufoscj,, 80, 1 1 13-25. 1897). 

Mice with a knockout of the calbindin gene show functional deficits (e g, 
ataxia) that suggest severe dysfunction in neurons normaSiy expressing 
this CaBP (e.g., cerebellar Purkinje ceHs) despite the fact that these 

25 neurons appear mdrphologicaSiy ndrma!. This finding suggests that 

CaBPs are vital to ceilyiar activity patterns {Airaksinen et al, PNAS. 94, 
1488-93, 1987). In addition, retrovirai infeGtion of motoneurons with 
oalbindin-D28k has been shown to have neuroprotective effects against 
toxicity Induced by !gG from patients v^/ith amyotrophic [ateral sderosis 

36 (Ho et aL, PNAS. 93, BTge-^SOl, 1996) and transfection with caibindin- 

02 8k has been shown to protect PCI 2 oeffe from toxidty due to serum 
withdrawl gjutarnate exposure, and the neurotoxin ypP+ ^McMahon et 
ai., Mpiec, Brain Res., 526, 303-07, 1998). 

in conciusbn, there is considefabie information regarding a role for 
55 calcium binding proteins in heurodegenemtion. |t 1s certain that some 

GaBPs provide protection and others cause selective vulnefabijity. 
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however It is not yet cbar whether the expression of ceftain CaBPs within 
different neuronal popuiations reauits in diierent functional responses of 
a given CtBP. Another observation is that the severity of different types 
of CNS in|ury may affect the ai^parent neyroprotective effioacy of O&BPs 
- ie., one CaBP may confer resistanee in an Injyry mode} invoivlng a 
mird iRjory, bat may be unabte to buffer Ca^* increases in more severe 
CNS irt|urjes. Thus there Is consider^ible evidence that CaBl^s confer 
resistance as w^ell as vulnerabHity in CNS Nury process, but the 
mechanfsn> of this Invotvemerrt and the rfgutel^on of the response has 
still to be worked oyt 

A gene famiiiy cornprising the funotionaiiy unideritified gene (fv1025) was 
recently Isolated from a mouse dfenved cDNA iibrary (Miyamoto et a!„ 
Mot. Reprod- Dev., 34, 1-7, 1993) The library was constructed from RHA 
isolated from an early embrlonlG mouse. The predictad amino aqd 
sequence for Uo2$ i^vealed that tje UQZS gene may have structural 
hc^nplogy wittt Ca2^ binding proteins and lac^ membrane spanning 
domalnes, Indk^jSng that the protein m^ht be involved in cytosolic 
deveiopment of the unfertilized egg. However the real function of this 
protein remains unknown. Another Mo25 like gene, has feeeo cloned from 
a DrosophiSa cDiN A library (Hozm et ml. DNA Gel! Biol. 15, 505-09, 
1996). The deduced amino acid sequence of the yo2§ oDNA had 6S.3;% 
identity with mouse Mo25 homologe, A homoiogue In Saceharomyoes 
cerevtstae encoded in an open reading frame near the caicineunn B 
subunit gene. Most reeentiy another gene has been ssoiated from 
Aspergiiius hym A mutants fKaros et al, Mo!. Gen Genet, 260, 510-621, 
199&) and turned out to correspond to the homoiogues in yeast, plants, 
Mf, worm, fish, mic0 and man, A cellular function for the Hym protein has 
not yet bean defined in any of ttie decribed brgahisms. M vs^th many 
other otiier proteWs where the ftjhctional corjiitJUtlon is only partially 
Mnderstood the dn^g disoovery process Is cun^ently undergoing a 
fundamental revolution as it embraces "functional genomics", that is, high 
throughjput genome^ or gene4)ased biology, This approach as a means 
to lderi% genes and gene products as fterapeutic targets is rapidly 
supercfedsng earlier approaches based on "positional cicming", A 
phenotype. thai is a bioiogical function or genetic disease, wouid t)e 
identified and this wouid then be tracked back to the responsible gene, 
based on its genetic map position. 



- 5 * 

FunetionaS genomics reiias hes^fiiy on high4hroughput DNA sequencing 
tecHndogies and the various toois of biomformatics to identify gene 
sequences of poteritiai interest from tte many moiecuiar bidlogy databases 
now ^vaiiabte. There is s continuing need to identrfy and characterise 
5 further genes am their related poiypeptides/proteins, as targets for dryg 

dkcovery. 



Summary of the tnventioti 

The present invention relates to AMiC-BP, in parlfcuiar ANIC-BP 
10 polypeptides and ANIC-BP polynuclaotides, reOTmbinant materials and 

methods for their praduotion. Such poiypeptides and pDlynuoieotides are of 
interest in relation to methods of traatment of certain diseases, Inciuding, 
but not ilmfed to stroke and acute head trauma, multiple sclerosis and 
splnat cord injury, harainafler referred to as diseases of the invention". \n 
15 a further aspect, the invention relates to irjethods for identifying agonists 

and antagonists (e.g.» inhibitors) using the materials provided fey the 
invention, and treating conditions assodated with ANIG-BB ifflbaianp^ 
with the identified compounds/ln a stil! further aspect the invehtion reiates 
to diagnostic assays for detecting diseases associated with inappropriate 
20 ANIC-BP activity or teveis. 



Description of the invention 

in a first aspect, the present invention retates to AHiC-BP poiypeptyes. 
Such polypeptides inciude: 

25 {a) an isolated poiypepticie encoded by a poiynucteotide comprising the 

sequence of SEQ IP NO: 1 ; 

(b) an isolated polypeptide comprising a polypeptide sequence having at 
least 95%, 96%, 97%, 98%, or S9% identity to the polypeptide sequenee 
ofSEQIDNO:2; 



30 |c) an isolated polypeptide comprising the poiyptptide sequence of SEQ 

ID N0:2: 
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{c!) an ispfated poiypeptide havj^ at least 95%, 06%. 87%* 98%, or 99% 
identity to the pofypeptide sequence of SEQ ID N0:2; 

(e) the pofypapiide sequence of S£Q {O N0:2; and 

{f) an isolated polypeptide having or comprising a pofypeptide sequence 
that has an identity index of Q.m. QM. or 0.99 compared to 

the polypeptide sequence of SEQ !D N0:2; 

(g) fragments and variants of such pd)^ptides in {^} to^(^^^ 

Polypeptides of the present inventfen are believed to mefnbers of 
""G^lCJium binding protein family of poiypeptides. They are therefore of 
interest because they couid serve as an novel driig tai^et> 

The biologicai properties of the ANIC-BP are hereinafter raferrad to as 
''biologica! activity of ANIC-BP or ANIC-BP aGtivity^ Preferably, a 
polypeptide of the present inventipn exhibits at least one biologioal 
activity of ANIC-BP. 

Poiypeptides of the pj^sent invention also includes variants of the 
aforernenlioned poiypeptides, including all aiMic fonrns and spHc^ variahts. 
Such polypeptides vary from the reference polypeptide t^y insertions, 
defettens, and substitutions that may ba conservative or non-consefvative^ 

or any combinatton thereof. Partfeularly preferred variants are those in 
which several, for instance from 60 to 30, ffom 30 to 20, from 20 to 1Q, from 
10 to 5, from 6 to 3, from 3 to 2, from 2 to 1 or 1 arnino adds are inserted, 
sybstituted* or deleted, in any combination 

Preferred fragments of pofypeptides of the present invention Indude ar^ 
isolated polypeptide comprising an amino acid sequence having at least 
30, 50 or 100 contiguous amino acids from the ^mino a sequence of 
SEQ !p NO: 2. or an isoiated poiypeptide comprising an amino acid 

sequence having at least 30, 50 or 100 corftiguous amino acids truncated 
or deleted from the amino acid sequence of SEQ ID HO: 2, Preferred 
figments are biofogically active fragments that rnedlate the biobgical 
activity of ANlG-BP. Induding those with a similar activity or an improved 
activity, or with a decreased undesirabie activity. Also preferred am those 
fragments that are antigenic or immunogenic in an animal, aspedally in a 
human. 



Fragments of the polYpeptWes of the invention may he employed for 
produoing the correspGnding fuiUiength poiypepticfa by peptide synthesis; 
themfom, thase ^anants may be employed as intermediates for 
prodLicing the ftjfi-fength polypeptides of th^ mvantion. The pofypeptidBs 
of the presertt iDventJOn may be irt the form of the "mature'' proteih or may 
be a part of a larger protein such^s a preeyr^or or a fusion protein, tt Is 
often advar^tageou? to indude m adctitionai amino acid sequence that 
contains secretGry or leader sequences, prD-^equer^qes, sequences that 
aid in purification, for instance multipie histidine residues* or an addftionaf 
sequence for stability during recQmbinant production. 

Pofypepydes of the present invention can be prepamd in any suitable 
manner, for instance by isolation form naturally occurring sources, from 
g^n^icaSiy engineered host cells comprising expression systems {vfdB 
mfm) or by chemical synthesis, using for instance automated peptide 
synthesisers, or a combination of such meihodSs. Means for preparing 
such polypeptides are wel! understood in the art. 

in a further aspect, the present invention relates to ANIC-BP 
polynucleotides. Such poiynucleotides inciude: 

(a) an isolated poiynucieotkle oompnsing a potynucteotide sequence 
having at least 05%, 86%, 97%, 98%, or 99% identity to the 
polynucleotide squence of SEQ ID N0:1 ; 

(b) an isolated polynucleotide comprising the pofynucjeotida of SEQ !D 

(c) an isolated polynucleotide having at feast 95%, ^6%. 97%, 98%, or 
99% identity to the polynucleotide of SEQ ID NO:i ; 

(d) the isGiated poiynuciepiide of SEQ iD N0:1 ; 

(e) an isolated pDiynudebtide comprising a polynucteotkie sequence 
encoding a poiypeptide sequence having at least 95%, 96%, 97%, 
98%, or 89% Identity to the pGiypeptide sequence of SEQ ID NQ:2; 

if) an isolated poiynucleotide comprising a poiynudeotide sequence 
encoding the polypeptide of SEQ ID H0:2: 



(g) an rsoSatad polynooteotide having a poiynudeotide sequence 
encoding a polypeptide sequence having at least 95%, 96%, 97%, 
98%, or 99% identity to tha poiypeptide sequence of SEQ ID N0:2; 

(h) an isoiated polynucteotide encoding the poiypeptide of SEQ ID NG:2- 

an isoiated poiynucSeotide having or comprising a poiynucfeotide 
equence that has an Identity Index of 0.95, 0.96, 0.97, 0.98, or 0.99 
conr^pared to iiie poiynuGieotide of SEQ tO N0:1; 

(j) m isolated poiyhucteotide baying or ponriprising a polynucteotSde 
sequence encoding a poSpeptide sequence that has an identity 
Index of 0.95, 0.96, 0J7, 0.98, or 0.99 compared fo the poiypeptide 
sequence of SEQ iD NO:2: and poiynuQleotides that are fragments 
and variants of the above mentioned polynucleotides or that are 
complementary to above mentioned poiynuoleptides, over the entire 
length thereoi 

Rreferred fragments of poiynudeotides of the }?resent Invention Incjude an 
Isoiated potynudeotide comprfe^^^ nudeotide sequence having at least 

15, 30, 50 or 100 contiguous nucieotldes from the sequence of SEQ !D 
NO: 1, or an isoiated poiynucleotide oomprising an sequence having at 
least 30, 50 or 1 00 contiguous nycieqtidas truncatad or deteted from the 
sequence of SEQ ID NO: 1 

Pmferred variants of poiynucleotide^ of the present invention InGtude 
spKce varmnts, alleitc variants, and poiymorphisrns, induding 
polynucieotides having one or more single nudeotide poiymorphisnns 
(SMPs). 

Poiynucleotides of the present invention aiso tnciude poiynucieDtidas 
encoding polypeptide variants tiiat comprise the amino acid sequence of 
SEQ !D NQ:2 and in which several, for instance from §0 to 30, from 30 to 
20/frorn 20 to 10, fronr^ 10 to 5. from 5 to 3. from 3 to 2, from 2 to 1 or 1 
amino acid residues are substituted, deleted or added;, in any coml^inatfon. 

In a further aspect, the present invention provides polynucleotides that 
are RNA transonpts of the ON A sequences of the present invention. 
Accordingly, there is provided an RNA polynodeotide that: 
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(a) comprises an RNA transcript of the DHA sequence encoding th^ 
polypepttde of SEQ ID NQ:2; 

Kb) is the RNA transqripit of the PNA sequence encoding the 
pofypeptide of sea iD N;0:2; 

5 (c) comprises an RNA transeript of th© DN^^ of SEQ !D 

N0:1;dr 

(4) ss the RNA transciipt of the DNA sequence of SEQ JD N0;1; 
and RNA polynacfeofides that are Gompi^mentary thereto. 

The poiynucieotide sequence of SEQ ID N0:1 shows homology with Hym 
A (NozakI et at 0NA oe!l Biot.. 15, 505-p9. 1996) and Mo25 (Kara? et a!., 
Mol. <3en Genet, aap, 510-521. The poiynuoieotide sequence of 
SEQ ID N0;1 is a cPMA sequence ^1 encodes the polypeptide of SEQ ID 
N0:2. The polyhucjeotidife sequenoe enoddiflig the poli^pfide of SEQ ID 
Np:2 m% l>e identjca! to the polypeptide encoding sequence of SEQ ID 
HOii Of it may be a sequence ot>er than SEQ ID HO'A, vvhieh, as a 
resuit of the Feduridanoy (degenfei^cy) of the genetic code, also encodes 
the polypeptide of SEQ ID N0:2. The poiypeptide of the SEQ ID N0;2 is 
related to other proteins of the*Cale!urn binding protein family, having 
homofogy and/or structural simiianty wi^i Hym A and Mo25 proteins. 

20 Preferred polypeptides and polynucleoiSdes of the present Invention are 

expected to have, ttit'sr aim, similar biological fehGtlons/properiies to ^eir 
homologous polypeptides and poiynucfeoWes. Fu^iientiore, prafefred 
po^q^eptides arwti polynuclaotides of fiie present ihv6iition t^ave at least an 
ANIG'BP activity. 

Polynuoieotides of the preserit invention rnay be obtained using standard 
cjoning and screening techniques from a cDNA library derived from mRNA 
cells of the hurr^an centra! nervous system, (see for instance, Sambrook ef 
&L, Mojawilar Gloning: A Laboratory Manual 2nd Ed., Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, N.Y. (1989)). Polynucleotides of 
the Invention can also be obtained from na&ral sources such as genomic 
PNA libraries or can be synthesized using well knov^n and eommercially 
available techniques. 
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When poiynucteotides of the present inventian are use<i for the 
reoombinarit productiGn of polypeptides of the present invention, the 
poiynudeotide may inDlude the Godlng sequence for the mature 
poiypeptide, fay itseif, orthe coding $^quenc^ for the mature poiyp^ptide In 
reading franie with oth^f coding sequences, suqh a? those encoding a 
leader or secretory sequence, a pre-, or pro- or prepro^ protein se^quence, 
or other fusion peptide portions. For exampte, a marker sequence that 
facilitates punflcation of the fosed polypeptide can be encoded. In certain 
preferred embodments of this aspect of the invention, the marker sequence 
is a hexa-hisSdine peptide, as provided in the pQE veotor (Qiagen, Inc.) 
and described in Gentz et aL, Proc Nat! Acad Sci USA (1989) 86:821-824, 
or is an HA tag. The polynucteotida may aiso contain non-coding 5' and 3' 
sequences, such as transcribed, non-4ranslated sequences. spiiQing and 
poiyadenyiation signafe, rlbosome binding sites and sequences "^at 
stabiiize m^^HA. 

Polynudaotides that an^ identical or have suffidant identity to a 
pofynuclaotide sequence of SEQ !D N0:1.: nrvay be used as hybridization 
probes for cDNA and gendmb DNA or as primers for a nucSeio acid 
ampSification reaction (for instance, PGR). Such probes and primers may 
be used to isolate fylMength c©NAs and genomic ciones ertoodlng 
poiypaptides of the present invention and to isolate cDNA and genomic 
cianes of other genes (incSuding genes encoding paralogs from human 
sources and orthoiogs and paraiogs from species other than humans) that 
have a high sequenoe simiiarity to SEQ ID NO:1, typioaliy at least 95% 
identity. Preferredl probes and primers will genera!!y comprise at least 15 
nucleotkJes> prefefBb}y» at least 30 nucieotJdfes and niay have at ieast 50, if 
not at teast 1Q0 nucleotides. Particuiarty preferred probes wiH have betvveen 
30 and 60 nupiedfjdes. Partieulady preferred primers will have between 20 
and 25 nycleotides; 

A poiynudeotide encoding a polypeptide of the present invention, induding 
homoiogs from species other than humanSv may be obtained by a process 
comprising the steps of screening a library under stringent hybhdizatipn 
conditions with a iabefed probe having the sequance of SEO ID NO: 1 or a 
fragment ther^t preferably of at least 15 nuGleotides; and isoiating fuft- 
length cDNA and genonriic clones containing said poiynupieotide sequance. 
Such hybridization techniques are we!! known to the skiiled artisan. 
Preferred stringent nybridization conditions include ovemight incubation at 
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42^0 in a solution comprising: 50% formamid^, SxSSC (ISOmM NaGi, 
15mM trisodium citrate), SO mM sodium phosphate (pH7.6}, 5x Denhardfs 
soluiioa 10 % dextran sulfate, and 20 mierogram/m! denatured, sheared 
salmon sperm DHA; foiiowed by Washing the fifters in 0.1 x SSC at abpyt 
6S^G. Thus th^ present invention also inoiude$ i$oi?ited fsplynuoieotides. 
preferabiy with a nucieotida sequenGe of at feast 100, obtained by 
screening a library under stringent hybrid ODriditions with a labeled 
probe having the sequence of SEQ {D N0:1 or a fragment thereof, 
preferably of at least IS nycieotides. 

The sKilied artisan wifi appreoiate that, in many cases, an feolated cDHA 
sequence wii! be incomplete, in that the region coding for the poiypeptide 
does not extend ail the way through to the 5' terrninus. This is a 
consequenpe of reverse transoriptase, an enzyme with inherentiy low 
■ •processivity" (a measure of the ability of the enzyme to remain attached 
to the tempi^ite during the potymeri$sition f^ac^on), failing to complete a 
DNA copy of the rpRHA template during first strand cDNA synthe$is. 

There are ssvera] methods avaiiabte and well known to those skied Jn 
the art to obtain fuiHength cDNAs, or extend short cDNAs. for exampie 
those based on the method of Rapid AmpHficaSon of cDNA ends (RACE) 
(see, for exampte, Frohnian et al, Proc Nat Acad Sci USA 85, 8998* 
SG02, 1988). Recent mpdrfioations of the technique, exempilfied by the 
Marathon (trade mark) technology (Glontech Laboratories inc.) for 
example, have slgni:Sdaht!y slnipli^^^ the search for longer cDNAs> in the 
Marathon (trade mark) technology, cONAs have b^n prepared from 
mRNA extracted from a chosen tissue and an 'adaptor' sequenee iigated 
onto each end. Nucleic acid amplification (PGR) is then carried out to 
amplify the "missmg'' 5" end of the cDNA using a combmatton of gene 
specific and adaptor specific oiigonucleotide primers. The PGR reaction 
is then repeated using 'nested' primers, that is, primers designed to 
anneal within the amplified product (typically an adaptor specific primer 
that anneals further 3' in the adaptor sequence and a gene specffic 
primer that anneais further 5' in the known gene sequence). The 
products of this reaction can then be analysed by DNA sequencing and a 
fulMength cDNA constructed either by Joining the produd directiy to the 
existing cDNA to give a complete sequence, or carrying out a separate 
fuH-Sength PGR using the new sequence information for the design of the 
5- primer. 
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Recombinant po^ypeptid^ss of th^^ may be preparad by 

processes weii known in the art from geneticaliy engineered host ceite 
comprising expression systems. Accordingty, m a further aspect, the 
present invention relates to expression systems comprising a 
poiynuci^ide or polynuefeotides of the present inverttioft, to host ceiis 
which are genetiDaliy engineered wft^ such expressiph sytems and to the 
production of poiy peptides of the Inventiori by reconnbinam techniques 
Ce!l4ree transiation systems can also be empioyed to produce such 
proteins using RNAs derived from the DHA constructs of the present 
Invention. 

For repornbinant productton, host oetls can be genetically engineered to 
incorporate expfessipn systems or portions thereof for poiynuGfeotides of 
the present invention, Polynucleotides may be introduced into host celte by 
methods descnbed in many standard taboratory manuals, such as Davis et 
aL Basic Methods in J^oiecuJar Biology (1986) and Saml?r<>ok ef a/.{Mi); 
Prefen^d methods of mtroducing polynucieotides^i^^ ho^ ceils indude, for 
instance, calcium phosphate transfection, DEAE-dextran mediated 
transfection, transveotion, microinjection, eattonic lipid-mediated 
transfection, electroporatiDn, transduction, scrape loading, baiiistic 
introd uctjon or infection . 

Representative examples of appropriate hosts inciude bacteria! cells, such 
as StmptococGi, Staphyfococci B. ooH, StrBptotnycBs and Bacillus subtUis 
celis; fungal ceils, such as ye^st ceils and AsperglHus ceiis; insect cells 
such as Dromphild S2 and Spodopt&ra Sf9 cells; animal ceils such as 
CHO, COS, HeLa, C127, 3T3, BHK NEK 293 and Bowes melanoma cells; 
and plant cells. 

A great variety of expression systems can be used, for instancac 
chromosomal^ episoma! and virus-derived systems, e.g., vectors derived 
from bacterial piasmids, from bacteriophage, from transp^^^ yeast 
episomes, from insertion eiements, from yeast chromosomal eiements, 
from viruses such as baouiovinjses, papovi viruses, such as SV40, 
vaccinia viruses, adehovtruses, fowl pox viruses, pseudorabies viruses and 
retrpViruses, and vectors derived from combinations thereof, such as those 
derived from piasmid and bacteriophage genetic element, such as 
CDsmids and phagemids. The expmssion systems may contain control 
regions that regulate as well as engender expression> Oanerally. any 



system or vector that is able to maintain, propagate or express a 
polynucleotide to produce a polypeptide in a host may be used. Tlie 
appropdate polynuoiaotidB sequence may be inserted into an expression 
system by any of a variety of weMnown and rouSne techniques, such as, 
for exaryipie, those set forth in Sambrook et ai, i&id\. Appropriate secretion 
signais may be fneorpprated into the desired polypeptide to ailow secretion 
of trie translated protein into the lumen of the endopJasmic feticutum, the 
periplasmic space or the extracelStilar envifonment Jhes^ signals rnay be 
endogenoii^ to the polypeptide or they may be heterologous signals, 

if a poiypeptide of the present Invention is to be expressed for use in 
soreening assays, it is generally preferred that the poiypeptide be 
produced at the surface of the celi. in this event, the cells may be 
harvested prior to y$e in the screening assay. If the poiypeptide is 
secreted into the mediurn, thfe medium c^r* recovered in order to 
recover and purify the polypeptide. If produced intraceiiularly, the cells 
must first be iysed before the poiypeptide is recovere<i. 

Polypeptides of the present invention can be reGovered and purified from 
recombinant call cultures by well-known methods inciuding ammonium 
sy if ate or ethanol predpitat ion, acid extfBction, anion or cation exchange 
chromatography, phosphoceilulose chromatography, hydrophobic 
interaction chrGmatography, affinity chnDmatography, hydroxySapatite 
chromatography and lectin chromatography. Most preferably, high 
pefformance liquid chromatography is empioyed for punfication. Well 
kmm) techniques for refoidbg proteins may be empioyed to regenerate 
active conformation when the poiypeptide is denatured during intraceilular 
synthesis, isoiation and/or purification. 

Polynucieotides of the present invention may be used as diagnostic 
reagents, through detecting mutations In the associated gene. Detection of 
a mutated fonn of the gene characterisad by the polynudeotide of SEQ iO 
NO:1 in the cDNA or genomic sequence and which Is associated with a 
dysfynotion wili provide a diagnostic too! that can add Iq, or define, a 
diagnosfs of a disease, or suscepiibiiity to a disease, which resuits from 
under-expression, over^expmssion or altered spatial of tamporaj expression 
of the gene. Individuafs car?ying mutations in the gene may be detected at 
the DNA ieveiby a vanety of techniques wafi known m the art. 
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Nucteie adds for diagnosis may be obtained from a subject's ceils, such as 
from btoad, urine, saliva, tissue biopsy or autopsy material The genomic 
DNA may be used directly for detection or it may be ampStfied enzymatically 
by using PCR, praferabiy RT^PCR, or other arnpiificatiDn techniques prior to 
analysis, Rl^ pr cDNA may also be used In simiJar feshton, Deiettorts and 
insertions can be detectad by a charig^ in si^e of the am^jlified pro(5uct in 
opmpanson to the normal genotype. Point mutations: can be Identied by 
hybfidi5:ing amplified DMA to iafa^ted AN]G-BP nucleotide sequences. 
Perfectly matched sequences can be distinguished torn mismatched 
dupfexes by RNase digestion or by differences in melting temperatures, 
DNA sequence difference may also be detec^d by alterations in the 
eleGtrophoretio mobiiity of DNA tagments in geis, with or without 
denaturing agents, or by d Erect DNA sequencirig ^$ee, for instance, Myers 
et at, Sctence (1985) 230:1242), Sequance ohanges at specific iocations 
may aiso be revealed by nuciease protection assays, such as RMase and 
S1 protection Of the chemicaf cSeauag^ (seeCqttpn BtaL Pmc NatI 

Acad Sei USA (1 985) 85: 4397^401). 

An array of oligonucleotides probes comprising ANIC-BP pGiynudeotide 
sequence or fragments thereof can be constructed to oondgct effiqieht 
screening of e.g., genetic mutations. Such arrays are preferably high 
density arrays or grids. Array technology methods are well known and 
have general appiicability and can be used to address a variety of 
questions in motecular genetics inoSuding gene expression, genetic linkage, 
and genetic variability, see, for example, Ghee at aU Science, 274^ 610* 
613 (1996) and other references cited therein. 

Detection of abnormally decreased or increased leveb of polypeptide or 
mRNA expression may also be used for diagnosing or determining 
susceptibility of a subject to a disease of the invention- Decreased or 
increased expression can be measured at the RNA levei using ar^y of the 
methods weil known in the art for the quantitation of polyniicteotides, 
such as, for axampie, nucleic acid amplification, for Instance PCR, RT- 
PGR, RNase protection, Northern blotting and other hybridization 
methods. Assay techniques that can be used to determine levels of a 
protein, such as a poiypeptide of the present invention, in a sample derived 
from a host are weii-known to those of skill in the art. Such assay methods 
Inciude radioimmunoassays, competitive-binding assays, Westarn Blot 
anaiysis and £USA assays. 
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Thus in another aspect, the prasent invention relates to a diagnostic kit 
comprising: 

(a) a polynuoteotide of the present invention, pri^raJ3ly the nuoleotkie 
sequence of SEQ iD NO: 1 , or a fragment or an RNA transeH|5t themof; 

(b) a nuciaotide sequenca compfementary to that of (a); 

(e) a polypeptide of the present invientipn, preferabiy the poiypeptide of 
SEQ iD H0:2 or a fragment thereof ; or 

(d) an antibody to a poiypeptide of the prBsent invention, preferably to the 
paiypaptide of SEQ iO Isl0:2. 

ft wiiS be appreciated that in any such kit, (a), (b). (c) or (d) may 
comprise a substantial cpmpon^nt Smh a kit be of use in 
dtagnosing a disease or suseeptibljlly to a disease, partlcuiarfy diseases 
of the invention, amongst others. 

The polynucleotide sequences of the presesnt invention are valuable for 
chromosome focaHsation studies. The sequence is specifically targeted to, 
and can hybridize mih, a psrtiouiar location on ah mdividua! human 
chromosome. The mapping of relevant sequences to ehromosomes 
ac^itling to the present invention is an important first step in correfating 
those sequences With §ene associated disease. Qnce a sequence has 
b^en mapped to a precise chromosoma! ibcation, the phystoai position of 
the sequence on the chromosome can be correiated with genetic map data. 
Such data are found in, for exampfe, V. McKusick, Mendalian Inheritance in 
Man (a vaiiabie on-line through Johns Hopkins University Welch Medical 
LibrarY). The relationship between ganes and diseases that have been 
mapped to the same chromoaornal region are then identified through 
linkage analysis (co-inheritance of physically adjacent genes). Precise 
human chromosomal Realisations for a genomic sequence (gene 
fragment etc.) can be determined using Radiation Hybrid (RH) yapping 
(Walter, fA Spilielt, D., Thomas, P., vyaissanteach, J., and OoodMow, P., 
(1994) A method for constructing radiation hybrid maps of vvhale 
genomes. Nature Senetips 7, 22-28). A number of RH parcels are 
avaiia&le from Research Genetics {HuntsviSie, AL USA) e.g. the 
©eneBridge4 RH pane! CHum Moi Genet 1^9© Mar;5(3):339*46 A 
radiation hybrid map of the human genome. Gyapay G. Schmitt K. 



Fizamas C, Jones H, Vega-Gzarny Splliett D, Mueeiet 0, PrucS'Hpmme 
JF, Dib C, Auffray G, MQrissette J, Weissanbach J, Goodfeiiow FN). To 
determine the chromosomal location of a gene using this panel, 93 PCRs 
are performed using primers designed froni tfte gene of Interest on RH 
DN/^$, Each of these DHAs contains rantdpm htirnan genomic fragmenis 
maintained Sn a hamster background (human / hamster hybrid cell tines). 
These PCRs result m 93 soores indiGating the presence or absence of 
the PGR product of the gene of interest These scores are compared 
with scores created using PGR products from genomio sequences of 
known iocation. This comparison is conducted at 
bttp://www.genome.Vvi.mit.edu 

The poiynucteotide sequences of tiie present invention are also valuable 
tbols for tissue expression studieSv Such studies allow the detemiination of 
expression patterns of polynucfeotid^s of the present ^^^^^ which may 
give an indication as to the expression patterns of the encoded 
polypeptides in tissues , by detecting the ; mRN As that encode them. The 
technkjues used are wei! known in the art and inciud^ in situ hydridisation 
techniques to cfonas arrayed on a grid, such as cDNA rhicroan^y 
hybridisation (Schena et aL Sdence. 270. 467-470, 1995 and Shaion ef a/, 
Genome Res, 6. 639-545. 1996} and nucleotide ampiification techniques 
such as PGR. A preferred method uses the TAQMAN (Trade mark) 
technology available from Perkin Elmer Resuits from these studies can 
provide an indication of the normal funotton of the polypeptide in the 
organism. \n addition, comparative studies of the normal expression 
pattern df rrlRNAs with that of mRNAs encoded by ;^n aiternative form of 
the same gene (for exampte, one having an alteration in ppiypeptide codihg 
pokntial or a regulatory mutation) can provide valuable insights into the role 
of th^ poiypeptides of the present invention, or that of inappropriate 
expression thereof in disease: Such inappropnate expression may b6 of a 
temporal, spatiai or simply quantitative nature. The poiypeptldes of the 
present ifiv^ntion ar^ expressed in hiimah brain, 

A further aspect of the present invention relates to antibodies. The 
poiypeptides of the invention or their fragments, or celts expressing them, 
can be used as immunogens to produce antibodies that are immunospeafrc 
for poiypeptides of the present invention. The term Immunospecific*' 
means that the antibodies have substantiayy greater alfinSy for the 
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pofypeptides of the mvention than thair affinity for other ralate^^ polypeptides 
in the prior art, 

Antitjocifes genemted against poiypeptfdes of tte present invention may be 
obtained by admyster^ the polypeptides pf epfejpe-bearins fragrnents, or 

5 cells to an anima!, preferabSy a non-hunnan animal using roytSne protocois. 

For preparation of mGnooionai antibodies, any technique which provides 
antibodies produced by continuous cell line ouitums ean fae used. 
Exampies indude the nybridoma technique (KohSer, G. and Milstein, C, 
Nature (197S) 266:495-497), the trloma technique, the human B-c@if 

!0 hybridoma teohnlque {Kozbor at a!., Immunology Today (1983) 4:72) and 

the EBV-hybrtdoma technique (Goie et al. Monoclona! Antibodies and 
Carreer Therapy, 77-96, Alan Liss, inG., 1985). 

TechniqMes for the production of single chain antibodies, such a$ those 

described in U.S. Patent No. 4,946,778, can also be adapted tO: produce 
15 singie chain antibodies to p<?!ypeptides of this inyentipn. Also, transgenic 

mice, or other organisms, including other mammaSs, may be used to 
express humanized antibodies. 

The above-descnbed antibodies may be ernptoyed to isoiate or to Identify 
clones expressing the poiypeptrde or to pur% the polypeptides by affinity 
20 chroniatography. Antibodies against polypeptides of the present invention 

may also be empbyed to treat diseases of the invention, amongst others. 

Polypeptides and polynucleDtides of the present invention may also be 
used as vaccines. Accordingly, Jn a further aspect the present invention 
relates to a method for inducing an immunoiogical response in a mammai 

25 that comprises Inooulating the mamma! with a poiypeptide of the present 

ihvefition. adequate to produce antibody and/or T call immune response,; 
inctudlng, for exampie. cytokine*producing t ceNs or cytotoxic T ceiis, to 
protect said antmai from disease, whether that disease is already 
establishi^d Within the individuai of not. An inrtmunoiogical response m a 

30 mammal may also be induced by a method comprises deMvering a 

poiypeptide of the present invention vm a vector directing expressSon of 
ftie potynucieotide and coding for the poiypeptide in vivo in order to 
mduce such an immunoioglcal response to produce antibody to protect 
said animal from diseases of the invention. One way of administering the 

35 vector is by acceierating it into the desired ceiis as a coating on particles 



or otherwise. Such mclmc add vector may comprise DNA, RNA, a 
madified nucleic acid, or a DNA/RNA hybrid: For use a vacdne, a 
polypeptide or a rjucieic acid vector wili be normaliy provided as a 
vaccine formuiation (composition). The formuiatipn may further c^^ 
a suitabte carrier. Since a pplypepttde may be ferokeri down in the 
stomach, H is preferably admlnistefed parenteratly (for instance, 
subcutaneous, Intramuscuiarc intravenous, or intradermai if^ectioh). 
Formulations syitable for parenteral administration include aqueous and 
non-aqueous sterile injection soiutiohs that may contain anti-oxidantSj 
buffers, bacteriostats and solutes that render the formulation instonic with 
the blood of the reoipianfc and aqueous and non-aqueous sterife 
suspensiDns that may include suspending agents or thickening agents. 
The formujations may be presented in unft-dose or muiti-dose containers, 
for exampje, sealed ampoules and viafs and may be stored in a freeze- 
dried conditipn requiring only the addiion of the sterile liquid earner 
Immediateiy pnor to use. The vaccine fbrmuiation may also indude 
ac^juvgnt $y$t0rhs for enhancing the immuhoienioity of the formulation, 
such as oiMn water systems and other systems known in the art. The 
dosage will depend on the specific activity of the vaccine and can be 
readily determlhed by rputi 

Poiypeptldes of the present invention have one or more biotogicai functions 
that are of refevance in one or mom disease states, in particular the 
diseases of the invention hereinbefore mentioned. It is therefore usefu! to 
to identify opmpounds that stimulate or inhibit the function or ievel of the 
polypeptide^ Accordingly, in ^ further aspect, the present inventbn 
provides for a method of screening compounds to identity those that 
stimuiate or inhibit the function of teve! of the polypeptide. Such methods 
identify agonists or antagonis^^ that may be employed for therapeutic and 
prophyiactic pun:)0se$ for such diseases of the invention as hereinbefore 
mentioned. Compounds may be identified from a variety of sources, for 
exampfe, cells, ceif4ree preparations, chembai iibfanes, coSteetions of 
chemical compounds, and natural product mixtures. Such agonists or 
antagonists so-identified may be natural or modified substrates, iigands, 
receptors, enzymes, etc., as the ease may be, of the polypeptide; a 
structural or functional mimetic thereof (see Goligan et a/., Current 
Protocols in Immunoiogy 1{2):Chapter 5 (tSSI)) or a smallmoleeuie. 
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The screening method may simply measum the binding of a candidate 
compound to the pDiypepiida, or to cells or membranes bearing the 
poiypeptide, or a fusion protein thereof, by means of a label directly or 
indirectly asspciated with the candidate compound. Alteroativefy, the 

5 screening method may Involve measuring or detecting (quaiitativeiy or 

quantitativeiy) the competitive binding of a pandrdate compound to the 
poiypeptide against a labeSed oompetltor {e<gf: agonist or antagonist), 
Purther, these scfeening methods niay test whether the candidate 
compound results in a signal generated fay activation or inhifaition of the 

so polypeptide, using detection systems appropriate to the ceils bearing the 

pdiypepttda. Snhibltbrs of activation are generaliy assayed in the 
presence of a known agonist and the effect on activation by the agonist 
by the presence of the candidate compound Is observed. Further, the 
screening methods may simpty comprise the steps of mixing a oandidate 

15 compound with a soiution containing a poSypeptide of the present 

invention, to form a mixture, measunng a AHiC-BP activity in the mixture, 
and comparing the ANIC-BP activity of the mixture to a contn^l mixture 
which contains no candidate compound. 

f^olypeptides of the pri^serit invention may be empicyed in cionventidnaj 
20 low capacity screening methods and also in high-throughput screening 

(HTS) formats. Such NTS formats incSude not only the weii-established 
use of 96- and, more recentJy, 384-Vi/e!i miootiter plates but aiso emerging 
methods such as the nanowel! method described by Schyliek et a!, Anal 
Biochem., 246, (1997). 

15 Fusioh proteins, such as those m^de from Fc poriidn and ANIQ^BP 

poi'ypeptide, as hefBinbefore descnhed , can also be used for 
high-throughput screening assays to identify antagonists lor the 
polypeptide of the present Invention {seia D. Bennett et aL ^ Mo! 
Recognition, 8:52-58 (1995); and K. Johanson a/., J Biol Cham, 

so 270{16):9459-^S471 (1995)). 
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Screening techniques 

TI10 poiynucieotides, pbiypeptides aod antibodies to the polypeptide of the 
prasant invention may ateo be used to configure screening methods for 
detecting the effect of added compounds on the production of mRNA and 
polypeptide m ceils For exampla, an ELISA assay may be constructed 
for maasuring secreted or cell associated levels of pofypeplida using 
nnonociona! and pplyolonai antibodies by standard methods known in the 
art. This can be used to discover agents that may inhibit or enhance the 
production of pofypeptide (aiso cailed antagonist or agonist, respectively) 
from suitably manipulated ceils or tissues. 

A poiypeptide of the present invention rnay be used to tder^tify membrane 
bound or sojubie receptorSc If any, tl^^rGiigh standard receptor binding 

techniques known in the art. These include, but are not limited to, iigand 
binding and crosslinking assays in which the poiypeptide is iabeted with a 
radioactive isotope (for instance, ^^^\), chemicaliy modified (for instance, 
biotinylated), or fused to a peptide sequence suitable for detection or 
punfication-and incubated with a source of the putative receptor (cells, 
eel! membranes, cell supernatants, tissue extracts, bodily fiuids). Other 
methods include biophysical iechniques such as surface psasmon 
resonance and spectroscopy. These screening methods may aiso be 
used to identify agonists and antagonists of the poiypeptide that Compete 
with the binding of the pofypeptide to its reoeptorSi if ariy. Standard 
methods for conducting such assays are weii understood In the art. 

Examples of antagonists of pofypeptides of the present invention indude 
antibodies or, in some cases, oiigonucteotides or proteins that are cioseiy 
reiated to the ligands, substrates, receptors, enzymes, etc., as the case 
may be, of the poiypeptide, e.g,, a fragment of the ilgands, substrates, 
receptors, enzymes, etc.; or a small molecule that bind to the poiypeptide of 
the present inventicn but do not elicit a response, so that the activity of the 
poiypeptide is preveffted. 

Screening methods may also invdve the use df transgenic technology 
and AN!G-BP g^ne. The art of constructmg transgenic animate is well 
estabiished. For example, the AN!C-8P gene may be Introduced through 
microinjection Into the male pronuQleus of fertiiized oocytes, retrovira! 
transfer into pre- or post-impiantalion embryos, or injection of geneticaiiy 
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mocfified, such as by eleptroporation: embryonic stem calls mto host 
biastocysts. Partlcuiariy useful transgenic anin^als are so-Ga!fed ''knock- 
In-' animais in whicn an animai gena is replaced by the human equivaient 
within the genome of that animal. Knock-in transgenic animafs are ussfu! 
in the dmg discovery procg^s^, for target vaiiaaiion, where the compound 
is speoific for the human target. Other useful transgenic animai^ are so- 
caited "knock-out" animate in which the expressbn of the animal ortholog 
Off a polypeptide of the present invention and encpded by an endogenous 
PNA ^aqu^nce in a cell Is partiaiiy or connplete!y annylled. Th0 gpm 
knock-out may be targeted to specific ce!!s or tissues, may occur only in 
certain cefte or tissues as a consaquence of the limitations of the 
technology, or may occur m all, or substantlaiiy a!K ceits in the animai 
Transgenic animal technology aiso offers a whole animai expression- 
cloning system m which introdyced genes are expressed to give large 
amounts of poiypeptides of the present invention 

Screening kits for use in the abovfe clescribed methods form a further 
aspect of the present invention. Such screening kits oompme: 

(a) a polypeptide of the present invention; 

(b) a recombinant ceil expressing a poiypeptSde of the present Invention; 

(c) a qej! mehibrane expressing a polypeptide qf the present inventioh; or 

(d) an antibody to a poiypaptide of the present invention; 

which polypep^de is preferabiy that of SEQ N0;2. 

ft wil! be appredated thatin any sucii kit, (a), (b), (c) or (d) may compnse 
a substantial component. 



Glossary 

The fojjowing definitions are provided to facilitate understanding of certain 
lemis used frequently hereinb^re. 

"Antibodies'' as used herein includes poSyGlonal and monociona! 
antibodies, chimeric, singie chain/and humamzed antibodies, as well as 
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Fab fragments, inclyding the products of an Fab or another 
immunoglobulin expression fibrary. 

"isolatecl" means altered ''i>y thf hand of mar)" from its natural state, Lb., 
if It occurs in nature, ft has been chariged or removed from its original 
environment, or both. For example, a pdiynucleotide or a polypeptide 
naturaily pmsent in a ibmg oi^anism is mi Isoiated;* but the same 
polyouoteotida of polypeptide separated from the coexisting matenais of 
its natural state is "isolated", as the term is empioyed herein. Moreover, 
a polynucieotide or polypeptide that is introduced into an organism by 
transfomiation, genetic manipulation or by any other recombinant method 
is "isDlatad" even if it Is stpl present in said organism, which organism 
may be living or non-living, 

*'Poiynucieotide" generaiiy refers to any poiyribonucieotide (BMA) or 
poiydeoxribonucleotide {ON A); vyhloh may be unmodified or rnodified 
RNA or DNA. "Poiynucieotidas'' include, without {imitation, single- and 
doybie-stranded DNA, DNA that ts a mixture of sing!e- and double- 
stranded regions, single- and double-stranded RNA, and RNA that is 
mixture of singfe- and double-stranded regions, hybrid moiecules 
comprising DMA and RNA that may be singfe-stranded or , more typicatiy, 
double-stranded or a mixture of single- and doubte-stranded regions. Jn 
addition, ''polynudeotide" refers to triple-stranded regions comprising 
RNA or DNA or both RNA and DNA. The term "poiynudeotide'' also 
includes DNAs or RNAs contafning one or mom modified bases and 
DNAs or F?NAs with backbones modified for stability or for other reas0ns> 
'^Modified" bases includevfor example, trityiaited bases and unusualbases 
such as inosine, A varieiy of modifications may be made to DNA and 
RNA; thii^, ^'potynucleotide*" embraces chemioa!!y, ehzymaticaliy or 
metaboiicaiiy modified forms of poiynucieotides a$ typipally fouhd in 
nature, as weli as the chemical forms of DNA and RNA charactenstic of 
viruses and cells, "PotynMofeotide'* also embraces relatively short 
poiynucieotides, often ref erred to as oligonudeotldes. 

"Polypeptide" refers lo any poiypsptide comprising tv\/o or more amino 
acids loined to each other by peptide bonds or modffied peptide bonds, 
i.e., peptide isosteres. ^Potypeptide" fefers to both short chains, 
commoniy referred to as peptides, otigopeptides or ofigomers, and to 
longer chains, generally referred to as proteins. Poiypeptides may 
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contain amino adds other than the 20 gene-encoded amino acids, 
ToiypeptidBs'' include ammo acid sequences modified either by natural 
processes, such as post4rans}ational processing, or by ohemicai 
mociification techniques that are well knmn in th^ art. Such 

5 rnoolfications am well described in basic texts and in more detailed 

monographs, as well as in a voiumliious research iiterat«re> 
Modifications may occur ^hywhere ih a polypeptide, including the peptide 
backbone, the amino acid side-chains and ^e amfno or cart)Oxyi termini 
It will be appreciated that the same type of modilicatipn may be present 

to to the same or varying degrees at severai sites in a given poiypeptide. 

Aiso, a given pofypeptida may contain many types of modifieations. 
Polypeptides may be branched as a result of ubicjuitination, and they may 
be cycHc. with or without branchmg> Cyclic, branched and branched 
cyclic poiypeptldes may resuft from post-translation naturaf processes or 

15 may be made by synthetic methods. Modifications include acetylation, 

acylation, ADP-nbosylation, amidationvbiotinyiation, oovaient attachment 
of fiavin, covatent attachmenl: of a heme moiety, covaient attachment of a 
nudeotrde or nucleotide derivative, covaient attach ment of a ijpid or lipid 
derivative, covaient attachment of phosphotidyimositoi, cross-finktng* 

20 cydizatioh, disuf^de bond fomnatibn, demethylatlon. fofmatipn of covaient 

cross-ibks, formation of cystine, formation of pyrogigtamate, formylation, 
gamma-carboxyiatbn, glyco^ylation, GP\ anchor formation, 
hydroxylation, ipdination, methylation. myristbylltioh, oxidation, 
proteolytic processing, phdsphoryiation, prenylation, racemization, 

25 seienoylatfeh, sulfatbrt, transfer-RNA mediated addition of aminD acids to 

proteins such as arginylation, and ubiquitination (see, for instance, 
Proteins - Structure and Motecular Properties, 2nd Ed, T. Crelghton, 
W. H, Freeman and Company, New York, 1993; Wbid, Post* 
transiationai Protein Modifications: Perspectives and Prospects, 1-12, in 

30 Post-trans iationai GovaSent Modificatton of Proteins, B. C- JoHnson, Ed., 

Academic Press, New York, 1983; Seifter Bt aly 'Analysis for protein 
modifications and nonprotein cofactors'V ^eth Enzymol, 182, 626-646, 
1990, and Rattan M bL, "Protein Synthesis: Post-transiational 
Modfficatfons and Aging ^ Ann NY Acad Set 663, 48-62, 1992). 

35 Tragment" of a polypeptide sequence refers to a polypeptide sequence 

that is shorter than the reference secjuenoe but that retains essantialSy the 
same bioiogica! function or activity as the reference poiypeptide. 
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"Fragmenf of a polynuclaotide sequenea rafers to a polynucloeticie 
sequanqe thai 1s shorter than the referenca sequence of SEQ ID N0::1.. 

"Variamr refers to a poiynucleotide or pdypeptldfe that differs from a 
referanc^ ppiynucjeotide or polypeptide, but retains the essential 
properties tfiereql A typical variant of a pdiynuciaotfde differs in 
nucleotide sequence from the reference pGiynpc?teotide> Changes in the 
nucteotide sequence cf the variant may or may not after the amino acid 
sequence of a polypeptide encoded by the reference poiynydeotide. 
Nyoieotide changes may result in amino aeid substttutions, additions, 
deletiGns, fusions and truncations in the polypeptide encoded by the 
reference sequence, as discussed beiow. A typical variant of a 
poiypeptide differs in amino acid sequence from the reference 
poiypeptide. Genera!!y, aiterations are limited so that the sequences of 
Ih^ reference polypeptide arid the variant are closei^ similar overall and, 
in many regions, identical A variant and reference polypeptide may differ 
in amino acid sequence by one or rnpre substitutions, insertions, 
deletions in any comiiination. A substituted or inserted amino adid 
residue may or may not be one encoded by the genetic code. Typica! 
conservative substituUdns inofude Giy, Aia; Val Ife, Lbu; Asp, G!u; Asn, Gin; 
Ser, Thr; Lys, Arg; and Phe and Tyr, A variant of a polynucleotide or 
poiypeptide may be naturally OGCurfing such as an aitele. or it may be a 
variani that is not known to occur naturally. Non-naturafiy ocGurring 
variants of polynucteotides and polypeptides may be made by 
mutagenesis techniques or by direct synthesis. Ateo inciuded as variants 
are polypeptides having one or more post-translational modifications, for 
instance glycosyiation, phosphorylation, methylation, ADP nbosyiatton 
and the like. Embodiments include methylation of the N-terminal amino 
add, phosphorylations of serines and threonines and modification of G- 
terminal giycines, 

"Allele'' refers to one of tvyo or more alternative forms of a gene ocouring 
at a given iocus in the genome. 

^^Polymorphism" refers to a variation in nudeotide sequence (and 
encoded poSypeptide sequence, if reievant) at a given position in the 
genome Within a population. 
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"Singie Nucieotide Folymorphiam" (SNP) refers to the occurence of 
nucteoiide variaNfity at a single nucieotide position in the genome, within 
a population. An SNP may occur within a gene or within intergenic 
regions of the genom^, SNP$ can t?^ aissayed using A!!e!e Specific 
Arnpiification (ASA). For the proc^s^ at least 3 priniers are requ5reci> A 
common pfimer is used ih reverse compiem^fnt to the potymorphjsm 
being assayed. Thm common prtmer can be between SO and 1500 bps 
from the poiymorphic base. The other two (or mora) primers are identical 
to each other except that the final 3' base wobbies to mateh one of the 
two (or more) alieles that make up the poiymorphism. Two (or mora) PGR 
reactions are then conductecl on sample DNA, each ysihg the common 
primer and one of the Aiieie Specific Primers. 

"Splice Varianf* as used herein refers to cDNA molecules produced from 
RNA motecules initialiy transcribed torn the same genomic DNA 
sequence but which have undergone alternative RNA splicing. 
Alternative RNA splicing occurs when a primary RNA transeripi 
undergoes spiicing, gene the removal of introns, which results in 

the production of more than one mRNA moieeuie each of that may 
encode different amino acid sequences. The term spltee variant aiso 
refers to the proteins encoded by the above cDNA molecuies. 

"Identity" reflects a reiationship betweeh two or more polypeptide 
sequences or two or more poiynubieotid^ sequehces. determined by 
comparing the sequences. \n genera!, identity refers to an ^xact 
nucieotide to nudeotBe or arhind acid to amino acid correspondence of 
the two poiynucieotide or two potypeptide sequences, respectively • over 
the length of the se<?uences being compared. 

Identit/' - For seduences where there is not an exact 
correspondence, a "% Identity*' may be determined. In genarai, the two 
sequences to be compared are aiigned to give a niaxiniunii correlation 
between the sequencesv This may incfude inserting "gaps" In either one 
or both sequences, to enhance the degree of alignment, A ^ identity 
may be determined over the whole length of each of the sequences being 
compared {so-^cailed giobal aiignment), that is particulariy suitabie for 
sequences of the same or very simiiaf iength, or over shorter, defined 
lengths (so-cai!ed iocai alignment), that is more suitabie fo^ of 
unequal length. 
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"Similanty" is a further, more sophisticated measure of the rei^tionship 
between two poiypeptida sequences. In general ''similarit/' means a 
comparison between the amino acids of two pQiypeptide chains, on a 
residue by residue basis* taking into account not only exact 
correspondences between ^ between pairs of residues, one from each of 
the sequences being compared (as for Identity) but aiso, where there is 
not an ^xact correspondence, whether, on m evolutionary basis, one 
residue is a likely substitute for the other This ilkeilhood has an 
associated "score" from which the simiiarlt/ of the two sequences 
cafi then be detennined. 

Methods tor comparing the identity and simiiarily of two or more 
sequeirtces ftre we!l known in the art. Thus for instance, programs 
available in the AAfjscor^sin Sequence Ana{y$rs f^ack^S^r version 9.1 
(Deveraux J et a!, Nucieic Acids Res, 12, 387-395, 1984, availabie fn?m 
Behetics Computer Gfoup» Madison, Wisconsin, USA), for example the 
programs BESTFiT and GAP, may be used to determine the % identity 
between two poiynudeotid^s and the % idehtity and the % similarity 
betyi?een two polypeptide sequences, BESTFIT uses the loc^l 
homoiogy*' algorithm of Smith and Waterman (J Mo\ Biol 147.195-197, 
1981vAdvances in Apptied Mathematics; 2, 482-489> 1981) and finds the 
best single region of slmiiarily between two sequenceB, BESTFIT is 
more suited to comparing two poiynuclaotida or two poiypeptide 
sequenoee that are dissimilar in Jength, the progTam assuming that the 
shorter sequence represents a portion of the ionger !n companson. GAP 
atigns two sequenGes, finding a '^maximum similarity'^ according to the 
algorithm of Neddteman and Wunsch (J Moi Biol, 48, 443-463, 1970), 
SAP is more suited to companng sequences that are approximat 
same length and an aiignment is expected over th^ entire length. 
Preferabiy, the parameters *^Gap Weighf and '^Length Weight** used rn 
each program are 50 and 3> for po^nucleotide sequences and 12 and 4 
for polypeptide sequences, respectively. Preferably, % identities and 
similarities are determined when the two sequences being compared are 
optimally aligned . 

Other programs for determining identity and/or similarity between 
sequences are also known in the art, for instance the BLAST family of 
programs (Altschuf S F etai, J Mol Biol 215, 403-41Q, 1990, AStSGhui S F 
et ai Nudteic Adds Res., 15:389-3402. 1997, avaliable from the Hatipnai 
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Canter for Slotechnolagy [nformatiGO (NCB1)> Bethesda, Maryland, USA 
and accessibie thrGugh the home page of the NCBl at 
vww.ncblnim.nih.gov) and FASTA (Paarson W Methods in 
EnzyrnQiQQ5^, 183. 63*98. 199C); Rearson W R and Upmm P J, Proc Hm 
Acad Sci USA. 85, 2444*2448.1988, avaiiabie as part of the WSsoonsm 
Saquence Anafysis Package). 

PteferabSy, the BLGSUf^62 amino acid substSution matrix (Henikoff S 
and HenM J Proc. Nat AoacJ Sci. USA. 89, 10915-10919, 1992) Is 
used in. polypeptide sequence oomparisons JncSuding where nudeotide 
sequences are first transiatad into anminp acid sequences before 
conr^parison. 

Preferabfy, the program BESTPIT is used |o determine the % identity of $ 
query polynucieotide or a polypeptide sequence with respeqt to a 

reference poiynucteotSde or a polypeptide sequence, the query and the 
reference sequence being optimally aligned and the paranneters of the 
program set at the default value, as herainbefdre described. 

"!dent% Index'* is a measure of sequence reiatednesswhich may be 
used td compare a candidate sequence (polynUdteotide or potypeptii|e) 
and a reference sequence. Thus, for instance, a candidate 
polynucleotide sequence haying, for ekaniple, an tdentity index of 6,95 
cpmpared to a reference poiynucledtide sequence is idehtical to the 
reference sequence except that the candidate poiynucieotide sequence 
may incfude on average up to five differences per each 100 nucieotides 
of the reference sequence. Such differences are selected from the group 
cx)nsisting of at least one nudeotide deietion, substitution, including 
transition and transversion, or insertion/These differences may occur at 
the 5' or 3' terminal positions of the reference poiynucleotide sequence or 
anywhere between these terminal positions, interspersed either 
individyaiiy among the nudeotides in the reference sequence or in one or 
more Gontiguous groups within the reference sequence. In other words, 
to obtain a poiynucleotide sequence having an Sdentity index of 0.95 
compared to a r^erenca polynucieotide sequence, an average of up to 5 
In every 10G of the nudeotides of tha in the reference sequence may be 
deieted, substituted or Inserted, or any combination thereof as 
hereinbefore described. The same appfies mutatis mutmdis for other 
vaiues of the identity Index, for instance 0 JS, 0,97, 0,98 and 0J9. 
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Simiiariy, for a polypeptida, a candidate poiypeptide sequence having, for 
example, an identity Index Qf 0 JS compared to a refarence polypeptide 
sequenGe is identical to the reference sequence except that the 
pDlypeptide sequence may Indude an average of up td five differences 
per each 100 amino acids of the reference sequence. Such differences 
are selected from the group consisting of at least one arniho acid 
deletion^ substitution, including conservative and non-ooftservatiye 
substitution, or insertion. These diiferences r?iay occur at the arnino* or 
carboxy4errntna! positions of the reference polypeptide sequence or 
anyy^here between these terminal posiliDns, Interspersed either 
individuaSfy among the amino aoids in the reference sequence or in one 
or more CDntiguous groups within the reference sequenoe. !n other 
words, to obtain a polypeptide sequence having an identity Index of 0 JS 
compared to a reference polypeptide sequence, an average of up to 5 in 
every 100 of the amino acids in the reference sequence may be deleted, 
substituted or inserted, or any combinatton thereof, as hareinhefbre 
described. The same applies mutatis mutandis for other vaiues of the 
Identity index» for instance QM, 0,97, 0.98 and 0.99. 

The reiationship betvi/een the number of nucieotide or amino acid 
differences and the identity index may be expressed in th0 following 
equatioh: 

in which: 

ria the number of nudeotide or amino acid differences, 

Xa is the totai number of nucteotides or amino acids in SEQ ID N0;1 or 
SEQ iD N0:2. respectively, 

{ is the Identity index , 

» is the symbol for the muttiplfcation operator, and 

in which any nonHnteger product of and 1 is rounded down to the 
nearest integer prior to subtracting it from Xg. 

"Homofog" is a generic term used in the art to inidicate a 
pofynucleotide or poiypeptide sequence possessing a high degree of 
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Sequence ^^iat0d^ass to a reference sequence. Such refatedness may 
be quantified by determining the degree of identity ar^d/cr similarly 
between the Wo sequences as hereinbefore defined. Failing within this 
ganenc term are the terms "ortholpg". and "paraiog", ^'Ortholog'* refers to 
a polynycleotide or polypeptide that is the functiona! equivafent of the 
po!ynu6ieotide or polypeptide in i&nother species. "P^raiog'* refers to a 
pojynudeofideor polypeptide that within the same species which is 
fynctjonaily sirnilar. 

"Fusion protein" refers to a protein encoded by two, unreiatad, fused 
genes or fragments thereof. Examples have been disclosed: m US 
5541087, US 5726044. EP 574395, EP 493418 and EP 0232 262: In the 
case of Fc-ANiC-BP, empioying an immunogiobuiin Fc region as a part of 
a fiision protein is advantagedus for performing the functional expression 
of Fc-ANIO-BP, to improve phafrnaooKinetic properties of such a fusion 
protein when used for therapy and to generate a dimeric Fc-AN1C-8P, 
IfiB fc-ANIC-BP DNA construct comprises In 5' to 3' direction, a 
secretion cassette, i.e. a signai sequence that triggers export from a 
mammalian DHA encoding an immunogiobulin Fc region fragment, 
as a fusion partner, and a DNA encoding Fc-ANIG-BP. In soma uses it 
would be desirabfe to ba able to ater the intnnsic functional properties 
Ccompiemem binding, Fc^Racaptor binding) by mutating the functional Fc 
Sides while ieaving the rest of the fusion protein untouched or delete the 
Fc part compietety after expression, 

Aii pubibatSons and refierences, including but not iimited to patents and 
patent appiications, cited m this specification are herein incprpbrated by 
reference in their entirety as if each individua} pubtication or refefence 
were specificaliy and individually indicated to be incDrporaled by 
reference herein as being fulfy set forth. Any patent application to which 
this application oiaims priority is aiso incorporated by reference herein in 
its entirety in the manner described above for publications and 
refamnces. 
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Figure Lagsnds; 



Figure 1 

RepfesentativiB mRNA differentiai dispiay gal with dWerentiaily reguteted 
band m the Qertbeilar Nmlsphem contraiaterai to the $ide of injufy. The 
arrow mart<s the differentialfy ejcprea^ed band. 



Figure2 

RT-PCR with the 270 bp gene fragment of rat f^o25 in the cerBbellum 
after TBI at eyctes S,10/15>20,25 and 30, respectivaiy. Not^ca the strong 
f xpression in the L2 iane at the cycles 20, 2S and 30. 

L2: cDHA of TBI rat non (esioo^d side; R2: cDNA of TBi rat iesloned side. 



Figure 3 

Dot blot analysis with radioactive ^^P marked 270 bp gene fragment of rat 
Mo2S with cerebelium mRNA of rat after TB!, Six individuai rats were 
examined, 3 TBI treated and 3 sham operated animais. 



Figure 4 

yultipie tissye Northern blots (Ciontech Laboratories !nc, Palo A!to, CA, 
USA), With radioactive ^^P marked 270 bp gene fragrrjent of rat Mo25 
hyt)ndjsed on 8 rat tissues 
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Figure 5 

In situ hybridisation of rat brain sections. Sence and antisenqe probes 
specific for SICCBP and Wlo2S have been used. Strong signals iighting 
uf> myeiinated nerv6 tructs (Corpus Cailosum, Tr^ctu? opticus, trBcXm 
$ olfactorius intermedius, cerebelium GommSssura anterior) have been 

monitored using the amisence probes, 

Figures 

Real Time TaqMan PCFl axpressiGO of ANIC-BP in rat 7 days after 

traumatic brain ifrjury. Hon tesioneci cortical side, iesioned cortiGa! side 
10 and cerebellum were compared from sham ppemted rat brain and brain 

tissue from rats sscrified 7 days after the experiment. Error bars are 
standard errpr of the mean {S.E.Mv). 



Further Exampies 

15 

Example 1 

Traumatic brain injury model 

The idehtificatioh of genes up or down regulated in response to traomatio 
brain rniury {T81), was studied in rats rats using the iaterai fluid method. A 



26 moderate T8! centered on the right parietal cortex was induced with the 

iaterai fluid percussion method In male Sprague-Dawiey rats. Five days 
after TBI, rats ware sacrif iced and dissected brain tissue was analyzed by 
differential display. Upreguiation of protein in cerebellum of traumatized 
brains was confirmed by RT-PCR. 

25 Gontroi rats wer^ anesthetized and the temporal muscle was retracted, 

but no craniotomy was performed. After a five-day survival, aii rats v^re 
anesthetized, kiJtedv and the brain was dissected and frozen in ilduid 
nitrogen. 

A second series of TBI rats were used for tisstochemicai and 
30 immunohlstochemica! staining. One weeK after TBI, these rats were 
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anesthetized and perfused with saitne followed by 3% parafbrmalciehyde. 
The brains were cut on a freezing microtome into 30 pm corona! sections. 



Exa mple 2 

tomunoNistochemistry 

CembelSar sections were Sabeled with monocionai antibodies against the 
caicium binding prGtain, Tha jmmuno complex was visualized using the 
avidin-biotin/DAB method. As a positive control the Calbindin-D (28feD) 
has been used as a renabie marker of cerebeiiar Purkinje cells. 



Example 3 

In situ hybridi$atfon 

Qiigodeoxynudeotides setectad from Sequence No.1 (senoe, antisence) 
have been designed according to standard methods apperent to those 
skilied in the art. These probes have been used for in situ hybridisation in 
rat brain tissue sections according to methods known In the art, 
Autoradiograph have been visualized after 5 day exposure on Kodak 
BloMax-Fitm, 



Exampte 4 

RNA^tsoiatlon f rdm TBI rats 

mRNA differentia! display has been devetoped as a method to identify 
and analyze altered gene expression at the mRNA level in any euKaryotic 
ceil (Liang and Pardee, Science 257, 967,1992). in this invention we 
used this method to study genes up or down regulated m msponm to 
tfauntatic brain injury, in order to obtam a better Insight into the ^f^^^ 
effects of CNS injury {den Daas et ai,; Meeting of the American 
Neurosciance Society WashJngtoh B.C., USA; The anima! mode! 

for traumatic ferain in|ury is oaiied the faterai fluid percussion model and is 
performed as foilows: a moderate traumatic brain injury centered on the 
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right pariata! cortex of the bram was induced with the lateral fiuid 
percussto^ method In male Sprague-Dawiay rats. Contro! rats ware 
anasthetized and the temporal muscle was retracted, but no craniotomy 
was performed; After a five-day sumval, rats were anestfietized, kilied, 
ihp brain was dissected and frozen in iiquid nitrogen, Wh0le brains were 
homogenized and total RNA was Rotated {Sambropk et al 1989). 



Differentia i Bisfjlay 

Obtained RISIA was analyzed by RNA differential dispfiay. Reverse 

ro transoriptSon of mRNAs was pafformed using o!igo-dT primers with two 

additional nuclaoides in all possibie combinations (downstream primers; 
13 mere), thus anchoring the reaction to the beginmng of the poSy (A) tail . 
AmpiificatiDn of the cDNA was conducted with the same 3'primer and a 
second deoamer arbitrary 5 primer (upstream prinrter). Amplification 

35 products were analyzed on a nDndenaturing 10% pofyacrytamide gel 

(Amersham Pharmacia Biotech, Germany). DMA was visuaiized by silver 
staining. After starning, gets were dried for one hour ait room temperature 
{Figum 1)* Differenti#y reguiated bands were cut out ffbm the gel ONA 
was eiuted, reamplifted arid subcioned into pGR2,1 vector ;()nvitrogen, 

20 USA). Siiboloned fragments were sequenced by the Sanger niethGd{ 

Sanger F., et ai. PNAS, USA 74, 5463^5467) and sequences were 
compared to genomic databases. Vaiidatbr? of the obtained gene 
fragment was done with reverse trahscription PGR (RT^POK). For 
confirmation of the differentlaiiy expressed rat lvlo25, sequence was 

25 analyzed by RT-PGR using the Titan one tube RT-PCR system 

(Boehhnger Mannheim, Germany) with specific 19 mere and 21 mare 
primers. One |jg of total RNA from controi and TBI animals were used for 
the RT-PGR. More gene validation has been perfomried using the dotbtot 
technique with probes from rat Mo25 and Northern blot anaiysis 

50 perforfTied with probes from human Mo25. 



Reverse Transcription PGR (RT-PCR) 



For confirmation of the differentiafiy expressed stroke rnduced cafeium 
binding protein, sequehce v^as analyzed by RT-PCR using the Titan One 
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Tube RT-PGR system (Boehnnger Mannheim, Germariy)^^w^^^^^ specific19 
mare and 21 mere primers. One pg of total RNA from Gontro! and TBi 
animaJs were used for the RT-PCR. 



S Real Time PGR 

Dfetribution of ANiC-BP in th^ rat brain after h^ad trauma was axamined 
by the Rea! Time TaqMan PGR technique in a ABf prism T7G0 sequence 
cfeteotion system (PE, Applied Biosysterns, Germany)- With this 
technique, absolute eoncantraiions of mRfsfA can be measured witli high 
iQ sensitivitys Special primers with a length of 26 and 29 bp and a 32 mere 

TaqMan probe {reporter dye; FAM/ quencher dye: TAMRA) wem 
designed. 



C«2^ binding 

IS Protein separated by SDS-^PAGE was blotted onto nitro ceiiuidse 

membrane and assayed fcir binding of radloiabfed Ca 2+ using the 
method described by Marqyamav K. et ai, {J. 8tochem/95:511-510, 
19S4). After mcubation the surpius of isotope was washed off and the 
membrsin^ was exposed to Kodak XOMAT.Tfvl film for ah appropriate 

10 time. A band developed at the position of the binding pfoteiri. The 

presence of the binding protein was cohfirmed by using antSbbdy sped^^ 
for the binding protein and applying that antibody by the western blot 
method that is well known in the art. 



15 
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SEQUENCE USTfNG 

<110> Msrck Pstefit GrsbH 

■■<r2.0> Acute ^ieuronaX Calcium Binding Vrc^^iri 

•<.i3.o> micBPJums 



<im>- 2 

•<,1?0> patent I?i 2 -.a 

<210> 1 
.<2U> 10 2; 6 

<213> B<^s^o ^api^n^ 



<220> 
<Ml> CDS 
<222> ( I j -, {10£:6) 

25 <4O0> I 

.atg CCQ; ttc ccg ttt ggg a:£g tct ^rac aaa tct cca gca gac att gtg 4:B 

:.&rG me ^zo Phe GXy Lys Sex Bis: l.vs ,S:^r Pro i$p Xl^ Vel 
1 5 ' ■ ■ ■ X-0- 1.5. 

36 ssg ^at ctg a^g gag age atg git ^tt ct0 gsa caa gac att tct 96 
.l^ys .-^sn .Lys ^lu Ser mt Ala Val L^u felia Lys. Gin Asp lU- S-er ' 
2S 25 30 



gat asa «aa gca :g:aa aag got .©6^- q.ss qaa: att tec a^a aat. i2t:g gtt- 144 

.55 tYB Xvs. Ma- Lys. il-a: -rhr ^iiu Val -Ser Lys- ^^sn hex^ Val 

gee acQ c^a; gaa att etg tat 99c aca aat gaa aaa gag cot cag aca IB2 

hlu H^t Ly"^ GXii He Leu Tyr Gly thr ^hsn G'iu lys- '.Cixs Pro Gin Thr 
40 50 55 60 

gaa 9^5 gta get caa ctt 9:ct caa gaa c;:c tax aat agt ggQ etc ctt 

Glu Ala val. Ala GXn Ala (SXn GXu Leu Tyr i^sn S^r Gly Leu Leu 

6 a 70 15. ao 



«gq sec ctg gta get gat tta cag etc att gac ttt ^ag 99c a^s aaa ZBB 
Sex Thr L^.u Vsi Jlla. Asp Leu CXn L«u .11:^ Ph^ Giii Qlv '^YS. Lys- 
85 90 05 



SO gsi^ gtg gcit caa att ttcs a^c aat att etc ^^3 ags ess stt g9t aeg 33f 

A^p V^I Ma Glii lie PM Asx^ Xle L^u i^rq Arq tSln II 0 GXy Jhr 

100 lOS 110 

aga act cct .act gtt gas- tac; ate tge acc caa cag aat .att ttg tte. 3S4 

55 A^g Thr Pro Thr Val. Glu Tvr 1.1^.. Cys fhr Oln Gin :K^n Tl^ Xeu Fh6 

lis 120 I2S 

atq tta tta aaa 999 tat gaa tct cca gaa ata get eta aat tgt 99a iM- 

mt. La:o. L:eu..:Ly.s aXv tvt GXu. Sex' Wxo Glu He .Ala Lex^ hsn -.CyB Gly 

60. 1.30. 1.35. X^O 



WO00/T894T 



- 36 - 



tta g«« .tgc: :atc. ags, cat. gaa, cca cz% aaa atC: stt .-^BO 

lie Het Arg Glii :Cys. tie ^rg His Glu P>:c$. Leu Ma Lvs lie lis 

VSO 1S5 ' 160 

5 

"-9 '^m ticg gaa cag t;.:vt zat qat f^c ttc aqa. tat. ^^tc. ga^ atg tea, 528 

Leu xrp -Sar qlu ■Gin ?ht Tyr Asp Ph^ Fhe Hrg T-vr .Vai Glu Met S«3: 

leS 17(^ ' 175 

10 ttt ^ac ata g^t gat gca ttt gcc: aca £:ta ast tta ctt ^"^S 

■Thr :Phe Asp. S^^: Asp Ala hU- Thr. J^h^ iys-.. i^sp Leu Leu- 

.13.0 im. IBQ. 

a^>s aga est a&a t;tg •etc s^qt qca. gaa ttt ttg aaa caq: eat t-at gat 62:^ 
15 T-hr ^rg Bis :^S:er. ;Ma Glu Phs. L^u Giv Gin His- Tvr hBX> 

If 5 2 SO 2D5 

ags ttt ttc agt gaa tat gag aag tt« ctt cat tea gaa «et tat gtg 672 
i^^rg i?he Phe -Ser tyr Glu tys- Le^- Leu- ilisj.- -Ser- Qi^. Asn- t^x VaX 
20 210 220 

•.a^^a -.aaa ags: -cag .t-ca :.ctg &ag ctt .etc ggt: g^s^ eta, eta eta ^at aga 720 
7hx Lys Arg Gin S^r Lsu Lys Leu Lssu Giv Glu Lau Lau Leu isD. hzQ 

'^2m zzQ 235 nh- 

25 

cac aac ttc aca aft .atg aca aaa tac^ atc: .sgt staa- cct g.ag a^c etc "^^-B 

^His ..Asri :Phe Thr lie Met Thr Ly^ Tyr Xl«: S©r Lys Pro:: Glu: hsTx Leu 
' 2:4 s 250 fiSS. 

so tta atg atg aac ctg ctg cga ^ac aaa agt cgti aac ate cag ttt 1316 

.Ly^ Leu 'Net -Het A^3^ -Leu Lsiu Arg -Asp Lys S^er Arq Asn lia :GlTi' Phe 
266 265 270 

■$a$ $ce -ttt: cac ctt ttt •::^ag otg ttt eta gcc cat cct a^c. 5^a:g .a:cg.- -864 
35 Glu Ala Phe Bis \^al Fh^ Lys VaX Val Ma Asn Pro As:i Lya Thr 
27S SaO 285 

ceg ccc etc eta g-ac a^c etc etc aag aac cag gee .saa, etc ata qaq, :9i2- 
Gin Pro 11^ Leu Aap lie Leu Leu Lvs A^n Gls^ Ala Lys Lexi lie Glu 
40 zm 295 300 

ttc etc ace aa§ ttt caq aac gac agg ac:g ;gag gat gag cag ttt aac- 

Leu Ser Lys Phe Gin Asn Asp Arc thr Qlu Asp Glu. GIb: P.he Asn^ 

305 310 31 & 320 

45 

§^c gag aag aoc tat tta gtt aaa cag ate agg gat ttg aag aga cea 

•A^p- GIu Lys Thr Tyr Leu Val .Lys Gir; He Ar:g ktip l^u Lv,s Arg Prb 

325 330 " 335 

59 get cag ^aa -gaa -gcr t^a 1:026 
Als Gin Gin Glii Ala 
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5. <ZX3> Homo 'sapiens. 

mt Pro Fhe ^ro Phe Gly- hys S^r Ha.s Lys :S;sr P^o .Me IX^ Val: 

i o 10 15 

10. Lys ./^^.n Leu. GXu- Ser Hfe:t ' VaS .l^t^u ^iu :tYe OXn hsx> lie Se^ 

:20 :25 ■ " ■ ■ ab' 

Asp. Ly^ "U^^ Ala Ly^?- ^^X-ai Thr Gl-u Glu Val Ssr Lys; ;-?^3ri -L^u Vsl 

.3:$ 4.0 45 

■hU M^t Ly$ OXis Sl^ Leu Tyr Qly Thr A^^n Glu Pro Gin Thr 

.15- -^O ■ "55 ' -60 ■ 

GiU. Ala Val .Ma Glh L&a-AXa Clr^ Olu Tx^r Asn Ser Leu 

6S- 70 7& aa 

B.e.r Thr Leu Val .^la Asp Leu Cln Leu He Asp Fhe Glu GIv Lvs Lvs 

9.0 BB 
20 A^p VqI Aia Glr, lie ^he Asn He teu Ar.q ^rq -Sir. lie GXv thr 

100- Ids ■ -.ii^ 

ht^g- Thr ?ro TJtr y^l Glu Tyr lis Cvs Thr -Gin .^Ih -Mn lie Leu me 

lis ■ 120 125 

Met Leu Leu Lys Gly Tyr Glc Ser Ps^o II^ Als L^u Asn Cys Oly 

25 130 13..5 140 

lie Met Leu Arg Glii Cy^ He Arg His ^lii Fro heu Ala Lys lie il« 
1^6 15:0 155 160. 

Leu Trp Ser 61u Gin Pbe Tyr Asp Ph^ Phe .Arg Tyr Val ^lu M^^t Ser 
165 170 ^ 175 

30 T.h.r :phe. .Asp. 11^. Ala. S-er A^p Ala J^he • Ala Thr .?he .Lys Asp .L^u Leu 
IBQ. IS-S ■ 19.D 

Thr Arg HJ.s tys Mr kla Glu Leu Glu -Gin His ^Tyr A^p 

ISS 20.0 20S 

Arg ^h^- Ser. Giu ^^^yr Glu Lys- L^u .L^u .His S^r G1:U Ks^n Tyr V^l 

3.5 210- 21 S- 220 

T^r Ly^ .Are? Gin S^r L€*u Lys; Leu Leu (^ly Leu Leu Leu Asp Arq 
225 230 235 240 

His Rsa Phe Thr He M^t Thr I.ys Tyr 11^ $:^r Lys Pxo Glu Aan Leu 
2:^5 250 255 

40 Lys Lsu ^5et Bet Asa Leu Le^s Arq Asp Lvs S^r Arg A^n 11© Gin Pbe 
260 26S 270 

•Qlu Al^ Phe .His Val Phe Ly^- v^ii p.he Val Ala.Asrj Pro Asn-Lys tht 

275: 280.. nS 

teln Fr-o Asp. He: Leu Leu Lys. Asr^. Gin., Ala Lys 11^ .GIu 

m WO 255 3QG. 

Phe L^fU Ssr tys Phe Asn A^p Arq thr GIU Asp Gl^ GId ?he Asn 
30S:: 3.10; 315 320 

Asp GIu Ly5^^: Thr Ty,r Leu Veil Lv:s Gin Ils: Arq: Asp^ Leu. Lys Arq Pro 
325 330^ 3:3-5- 

SQ Ala. G:In. Gin- Glu Ala. 

3<fD 
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Cialms 

1, An isolatea poiypeptide setected trom one of the groups consisting of: 

(a) an isolated poiypeptid© enGOded J^y d ppiyilucteotide i?c)mprfsirrg thesiequetice 
ofSEQIONO-1; 

5 (b) an isolated poiypepticie comprising a poiypeptide sequence liaving at least 
95% identity to m& palypeptide sequence of SEO 10 H0:2; 

c) an isolated polpeptide having at least i$% identity to the pdlypep^de 
ssqijenoe of SEQ ID N0:2; and 

d| the polypeptide sequence of SEQ ID NQ;2 and 

10 (ejfragmerits and variants of such poiypeptfeles in i&) to (d). 



2, The isolated poiypepticie as claimed in claim 1 comprising the poiypepticie 
sequence of $EQ tD N0:2> 



is 3. The isoiated poiypeptide as claimed in claim 1 wiiich Is the poiypeptide 
sequence of SEQ !D N0:2. 

4, Afi Isolated polynucleotide selected from one of the groups consisting of: 

(a) an isoiated polynucieotide comprising a poiynucleotide sequence having at 
least 95% identity to the poiynucieotide sequence of SEQ ID N0:1; 

20 (b) an isolated polynucleotide having at least 95% identity to the polynucleotide of 

(c) an isoiated poiynucleotide comprising a poiynucieotide sequence encoding a 
poiypeptide sequence having at least 96% identity to the poiypeptide sequence of 
SEQIPN0;2; 

2S (d) an IsoMe^ polynudeotide havmg a pdlynucleottde sequence encoding a 
polypeptide sequence haying at least 95% jdenls^ to the polypeptide sequence of 
SEQIDN0:2; 



{e) an isoiatad poiynueJeotide Wfth a nucieotide saquence of a$ Jeast ^ ^t^^^ 
nucteotidas olDtainad by screening a iibrary under stringent hybridization condittons 
with a labelad probe having the sequence of SEQ !D NO: 1 pr a fragment thereof 
having at least IS nuctec^ides; 

5 a polynucieotSde which is theRHA equivaient of a po!ynupIe^ 

or a pbiynucieotjde s^t^M^nqe eampiementaty to said isolated poiYnucleotlde 

and polynucieotides that are variants and fragments of the above mentioned 
poiynucieotides or that are oompiementary to above mentioned poiynucieotSdes, 
over the entire length thereof. 



5. An isolatad potynudeotide as ciairned In oiaim 4 salected from the group 
oonsistirig of: 

^^a) an isoteted polynucleotide comprismg the polynucieotide of SE01D N0:1; 

(b) the isolated poiynudeotide of SEQ ID N0:1; 

15 (c) an isoiated poiynudeotjde Gomprising a polynucieotide sequence encoding the 
polypeptide of SEQ 10 Nd:2; and 

(d) an isolated polynucieotide encoding the polypeptide of SEQ ID N0:2. 

6, An expression system connprising a poiynucieotide capable of produeing a 
20 poiypaptide of ciaim 1 mhm said esq^ression vector is present in a compatibje host 



7> A recombinant host celi comprising the expression vector of claim 6 or a 
membrane thereof expressing the polypeptide of etairii 1 . 



io 



cell 



8. A process for prpdudlng a poiypeptide of daim 1 opmprising the step of 
culturing a host eel! m defined in daim 7 under conditions sulfficient for the 
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produetion of said poiypeptide arid recovering the polypeptide from the cultyre 
medium. 



9. A fusion protein epnsistinp of the immunogiobuiin Fc-regron and any one 
5 polypeptJdfe of daim 1 . 

10. An antibqdy irnmunQspedfio for the polypeptide of any one^ of ciaims 1 to 3. 

11. A method for screening to identify compounds ttiat stimulate or inhibit the 
fundtion or lev^t of th^ polypeptide of ciaim i oprnprising a method selected from 
the group consisfing of: 

16 (a) measunng or, detecting, quantilallvely or quatitatively, the binding of a 
candidate compound to the polypeptide (or to the cells or membranas expressing 
the polypeptide) or a fusion protein thereof by means of a iabel direotjy or 
indireotly associated with the candidate compound; 

(b) measuring the competition of binding of a candidate compound to the 
15 polypeptide {or to the celis or membranes expressing the polypeptide) or a fusion 

proteih thereof in the presence of a labeled CQmpetitior; 

(c) testing whether the candidate oompaund results in a signal generated by 
activation or inhibition of the poiypeptida, using detection systems appropriate to 
the ceiis or ceil mambranes expressing the polypeptide; 

20 {d) mixing a candidate compound \A^ith a ^oiutidh containing a pptypeptide of 
claim i » to form a mixture, measuring activity of the polypeptide in the mixture, 
and comparing the activity of the mixture to a controi miidure which contains no 
cahdidate compbund; or 

(e) detecting the affect of a candidate compound on the production of mRNA 
25 encoding said poiypeptjde or said polypeptide in cells, using for instance, an 

ELISA assay, and 

(f) producing said compound according to i>iotechnoiogicat or chemfcal star^dard 
techniques. 
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